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SAFETY REQUIREMENTS FOR THE USE, CARE AND PROTECTION -OF ABRASIVE GRINDING WHEELS
PART 5 FLANGES

( Second
I. scope ihe grinding 2. Types This part of the standard covers wheels in the grinding machines. There are four general relieved

Revision

)
of the fianges used for holding of

the requirements

types of flanges:

Type A -

Straight

(see Fig. 1 ).

FIG. 1

STRAIGHT

RELIEVED

Type B -

Straight

unrelieved

( see Fig. 2 ).

FIG. 2

STRAIGHT

UNRELIEVED

TypeC -

Adaptor-(

see Fig. 3 ).

CORNER U'CUT L-FIG. 3 ADAPTOR

TypeD -

Sleeve adaptor

( see Fig. 4 ).

CORNER U'CUT L-_ FIG. 4 SLEEVE ADAPTOR

3. Dimensions 3.1 Sfraighf Flanges -Table 1 shows minimum dimensions for straight relieved flanges for use with wheels with small holes that fit directly on the machine spindle. Tab.le 2 shows the minimum dimensions for straight unrelieved flanges for wheels with threaded insert and Table 3 shows the minimum dimensions for straight relieved steel flanges stamped or formed for the use on bench grinders 3/4 hp or less. Dimensions of such flanges shall never be less than those indicated and
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IS : 1991 ( Part 5 ) - 1987
should be greater where practicable. It is especially recommended that new considerably thicker to allow for truing when they become worn out during use.
TABLE 1 MINIMUM DIMENSIONS

flanges

be made

FOR

STRAIGHT

RELIEVED

FLANGES

( Clause 3.1 ) All dimensions in millimetres.

Diameter of Wheel*

' Minimum

Outside Diameter of Flanges, A

Radial Width of Bearing Surface, B Min Max

Minimum Thickness of Flange at Bore, C

Minimum Thickness of Flange at Edge of Recess, 0

25 50 75

15 25 25

2 3 3

6

5

1' 2
3" x

125 100 150 175 200 250 300 350 400 375 450

32 38 ::

i: :

10 :3"

s" :: 10 ::

:: 100 114 140 125 150

:: 16

:: 13 16

a
t 10

500 550 600

175 190 200

16 16 20

:: 32

16 16 16

10 11 11

650 700 750 a25 900 275 300 50 50 22 22

x5"

;:

1 050 1125 1 200 1 350 1 500

350 375 400 450 500 :z 32 32 32

50 50 5": :: 29 3";

20 E 2':

Note *Flanges

These are not safety under

flanges. may be unrelieved and shall be maintained flat and true.

for wheels

50 mm diameter
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FOR STRAIGHT (Clause All dimensions 3.1 ) in millimetres. UNRELIEVED FLANGES

TABLE

2

MINIMUM

DIMENSIONS

Diameter

of Wheel

Minimum Outside Diameter of Flange, A

Minimum Thickness of Flange, I3 3 3 1:; I"0

25 35

TABLE

3

MINIMUM

DIMENSIONS FOR STRAIGHT RELIEVED STEEL FLANGES STAMPED USED ON BENCH GRINDERS 3/4 HORSEPOWER OR LESS ( Clause 3.1 ) All dimensions in millimetres.

OR FORMED,

Diameter Wheel

of

Minimum Outside Diameter of F'a:ge

Radial Width Min

of Bearing C

Surface, Max

Minimum Thickness of Flange F 1'7 1'7 1'7 2'3 3'0 2'0

Recess G

I
100 112 125 150 175 200 5 6 6 6

5 6 I"2 12 12

0.8 0.8 0'8 O-8 1'5 1'5

The recommendations listed in the above table are guides for the conditions dimensions affording equal to superior strength and rigidity are also acceptable.

stated.

Other

material,

designs

or

3.2 Straighf Adaptor Flanges - Table 4 shows minimum dimensions for straight adaptor flanges for use with wheels having holes larger than the machine spindle. Dimensions of such adaptor flanges shall never be less than those indicated and should be greater, wherever practicable. It is especially recommended that new adaptor flanges be made considerably thicker to allow for truing when they become worn through use. 3
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When the whole diameter of a wheel is specified beyond one-eighth of the wheel diameter, the unit stress at the hole increases quite rapidly. Consequently, the factor of safety decreases as the hole diameter approaches one-half the wheel diameter. For this reason, it is desirable to use small hole grinding wheels, where possible. This is The structure of these wheels is rigid and non-yielding especially true in the case of vitrified snagging wheels. and therefore, cannot withstand the heavy and sudden pressure or shock encountered in the snagging operation. The fact that larger hole vitrified wheels cannot be manufactured to incorporate additional reinforcing as stub size makes them unsuitable for iough grinding applications.

TABLE

4

MINIMUM

DIMENSIONS HEAVY DUTY

FOR STRAIGHT ADAPTOR GRINDING WHEELS

FLANGE

FOR

( Clause 3.2 ) All dimensions in millimetres.

@B WASHERS-

I

EJIL!

L CORNER

RECESS

Wheel

Diameter

Hole Diameter

Minimum Flange Diameter B

Minimum Thickness of Flange at Bore D

Minimum Thickness of Flange at Edge of Recess E

300 to 350

100 125 150

150 175 200

16 16 16

IO 10 10

Larger

than 350 up to 450

100 125 150 175 200 150 175 200 250 300

150 175 200 226 250 200 225 250 300 350

:: :"6 16 20 xi 20 20

10 :o" 10 10

Larger

than 450 up to 600

13 13 13 13 13

Larger

than 600 up to 900

300 400 500

375 500 600

z 32

13 22 25

Larger

than 900 up to 1 200

300 400 500

400 500 600

25 29 32

;: 25

Larger

than 1 200 up to 1 500

400 500 600

500 600 725

:: 32

22 25 25

Note

1 -

These

are not safety

flanges. together by means of a central nut or by a series of bolts or some

Note 2 - These adaptors may be clamped other equivalent means of fastening.
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3.3 Co//et Flanges - Table 5 shows minimum dimensions for straight flanges that are an integral part of wheel collets such as are frequently used on precision grinding machines. Dimensions of such flanges shall never be less than indicated and should be greater where practical. It is especially recommended that new flanges be made thicker to allow for truing when they become worn through use. The internal projection, that is, spigot of the loose flange should be of a slightly smaller diameter than that with the fixed flange to avoid any internal stress on the hole of the wheel. In order to enable loose flange to have firm contact on the side of the wheel, this loose flange should have a slight bevel ( see Fig. 5 ).
In mounting large hole wheels, it is more important than ever to be sure that equipment and mounting procedures are satisfactory to avoid spring of flanges. Careful mpunting procedures, using new clean washers and gradual criss-cross tightening of the mounting screw are important. Excessive tightening beyond that necessary to drive the wheel without slippage results in abnormal stresses near the hole. This must be avoided.

TABLE

5

MINIMUM

DIMENSIONS FOR STRAIGHT AS WHEEL SLEEVES ( Clause 3.3 ) All E dimensions D in millimetres.

COLLET

FLANGES

USED

dB
Wheel Diameter Wheel Hole

\WASHERS

Minimum Outside Diameter of Flange 8

Minimum Thickness of Flange Bore D

Minimum Thickness of Flange at Edge of Recess E

300 to 350

125

175

13

11

Larger

than 350 to 500

125 150 200 250 300

175 200 250 290 340

16 16 16 :6"

11 :1 11 11

Larger

than 500 to 750

200 250 300 400

250 290 340 440

%8 20 20 -___-

13 13 13 13

Larger

than 750 to 1 250

300 400 450 500

340 440 490 540

20 5: 20

13 13 13 13

Larger

than 1 250 to 1 700

400 500 600

500 600 725

ES" 29

;: 22

Note

1 -These

are not protection

flanges. together by means of a central nut

Note 2 -These flanges may be clamped other equivalent means of fastening.

or by a series

of

bolts

or

some

3.4 Tapered

Protection

Flanges used with tapered protection flanges should be tapered

3.4.1 Degree of taper - Tapered wheels at least 20 mm per 300 mm on each side.

5

IS : 1991 ( Part Tapered the wheels.

5 ) - 1987 or collars made according to Table 5 shall have the same degree of taper as

flanges

3.4.2 Dimensions of protection flanges - Table 6 shows two types of tapered protection flanges. Minimum dimensions are shown in Table 6 and Table 7. Dimensions of such flanges shall never be less than indicated and shall be greater wherever practicable. It is especially recommended that new flanges be made thicker to allow for truing when flanges become worn through use.

CORNER RECE

FIG. 5

METHODS

OF MOUNTING

WHEELS

HAVING

LARGE

HOLE

4. Material N/mm$.

-

Flanges

shall

be of steel

or other

materials

of tensile

strength

not

less

than

46

5. Finish and Balance - Flanges shall be finished all over correcting good balance. There shall be no rough surfaces or sharp edges.

the dimensions

and be in

Flanges that are out of balance can increase the imbalance of the abrasive wheel, spindle and flange assembly beyond acceptable limits. This could create a condition which may cause unsatisfactory wheel performance or in extreme cases contribute to wheel breakage. One precision grinding be corrected for imbalance machine equipped with balance by utilizing such devices. adjustment devices, wheel/spindle assemblies should

5.1 The requirement for balance sely made out of balance. 6. General Requirements

does

not apply to so-called

balancing

flanges

which

are purpo-

6.1 All abrasive wheels shall the diameter of the wheel. Exception: a) Mounted weeels.

be mounted

between

flanges

which

shall

not be less than

one-third

b) Portable cup, cone or plug wheels with threaded inserts shall be mounted against a straight unrelieved flange. c) Abrasive disc wheels ( inserted nut, inserted d) Plate mounted wheels. e) Cylinder, cup or segmental

or projecting

studs.

These

wheels

washer and projecting in chucks.

stud type ).

wheels

that are mounted

f ) Types 27 and 28 wheels. g) Internal wheels less than 50 mm in diameter. h) Modified j) Cutting-off
The major It is, therefore,

types 6 and 11 wheels wheels, Types

( terrazzo

).

1 and 27A.

stresses produced in an operating abrasive wheel tend to combine and become greatest at the hole. important that stresses due to mounting and driving act as far from the hole as practicable.

6

IS : 1991 ( Part 5 ) - 1987
Flanges should be of at least minimum diameters specified, identical in diameter and radial bearing surface to avoid cross bending pressures and stresses in the wheel structure. In many cutting-off operations, better results may be obtained by using flanges larger than the minimum requirement. Blotters ( compressible washers ) should always be used between metal flanges and abrasive wheel uniform distribution of flange pressure. For exceptions regarding the use of blotters ( see 6.4 ). Flanges must be checked periodically for flatness, burrs or wear. surfaces for

TABLE

6

MINIMUM

DIMENSIONS FOR TAPERED PROTECTION FLANGES UP TO 33 PERIPHERAL METRES PER SECOND ( Clauses 3.4.1 and 3.4.2 ) in millimetres.

FOR SPEEDS

Ail dimensions

_ _ U'G

I

Diameter Wheel

of

Minimum Outside Diameter of Flanges B

Radial Width of Bearing Surface C Min Max

Minimum Thickness of Flange at Bore D

A

Minimum Thickness at Edge of Recess Only E

Maximum Flat Spot at Centre of Flange Inside F

Maximum Diameter of Flat Spot or Hub of Wheels G

150 200 250 300 350 400 450 500 550 600 650 700 750 900

75 100 125 150 200 250 300 350 400 450 500 550 600 700

6 8 13 13 16 20 25 32 35 38 38 45 50 50

13 16 25 25 32 38 50 63 70 75 a3 95 00 100

IO 10 13 16 16 16 20 20 20 20 20 22 22 25

5 6 6 8 10 10 13 13 14 14 16 16 20 22

25 25

100 100
100

50 114 114 150 150 150 150 150 150 150 150 150

100 100 100 100 100 100 100 100

7
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TABLE 7 MINIMUM DIMENSIONS FOR TAPERED PROTECTION FLANGES FROM 33 TO 40 PERIPHERAL METRES PER SECOND ( Clause All dimensions 3.4.2 FOR SPEED

)

in millimetres.

Diameter WhOfel

Thickness WhoIel -___ 100 100 100 100 100

6 Min p_p-p~P---_ 250 300 350 450 600 38 50 75 100 125 Max

C Min

D Min

E Min

1 Min

K Min

L Min

M Min

N Min

400 450 500 600 750 Note practical bearings.

25 38 50 75 88

20 22 25 32 38

20 22 2.5 32 38

150 150 175 200 250

38 50 56 75 100

20 22 25 38 50

8 IO 11 14 20

10 10 10 10 10

- It should be noted that flanges made to these dimensions to use them on ordinary floor stand grinders. For the larger

are extremely large and heavy, and it is not sizes, it is usually advisable to use outboard

6.1.1 Type1 cutting-off wheels - Type 1 cutting-off wheels shall be mounted between properly relieved flanges which have matching bearing surfaces. Such flanges shall be at least one-fourth the wheel diameter (see Table 1, for proper bearing surface ).
Exception A Machines specifically designed and used for masonry cutting using only reinforced cutting-off wheels and steel centered diamond cutting-off wheels shall use flanges than 160 mm diameter for wheels 450 and 500 mm diameter. abrasive not less

Exception B Machines specifically designed and used for concrete sawing using only steel centered diamond cutting-off wheels 500 mm diameter and larger shall use flanges not less than one-sixth the wheel diameter. Excepf ion C On portable saws using reinforced cutting-off wheels up to and including 200 mm in diameter, the diameter of the flanges may be less than one-fourth of the wheel diameter, provided the flanges are in accordance with Table 1.

6.1.2 Flanges

-

Types 27, 27A and 28 wheels

6.1.2.1 Type 27A cutting-off wheels - Type 27A cutting-off wheels are designed to be mounted by means of flat, unrelieved flanges having matching bearing surfaces and which may be less than one-third but shall not be less than one-fourth the wheel diameter. 6.1.2.2 Type 27 and Type 28 wheels larger fhan 112 mm diameter - Type 27 wheels larger than 112 mm diameter and Type 28 wheels require specially designed adaptors because of their shape and usage. The adaptor ( back flange ) shall extend beyond the central hub or raised portion and contact the wheel to counteract the side pressure on the wheel in use. The adaptor nut, which is less than the minimum one-third diameter of the wheel, fits in the depressed side of the wheel to prevent interference in side grinding. These specially designed adaptors shall be used to mount only Types 27 and 28 reinforced organic bonded wheels ( see Fig. 6 ). shall Mounts which not be reused. are afixed to the wheel by the manufacturer may not require an inside nut and

8
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BEARING SURFACE

CORRECT PROPERLV MOUNTED

INCORRECT IMPROPERLY MOUNTED Note Mounting condition shown must have flanges at least one-third wheel diameter.

FIG. 6 MOUNTING OF TYPE 27 WHEELS LARGER THAN 112 mm DIAMETER 6.1.2.3Type 27 wheels of 112 mm diameter and smaller - Type 27 wheels 112 mm diameter and smaller shall be mounted either with adaptors as described in 6.1.2.2 or between equal size flanges ( see Fig. 7 ) provided the matched flanges are at least one-third the wheel diameter.

CORRECT PROPERLY MOUNTED Note Mounting condition FIG. 7 shown MOUNTING must have flanges OF TYPE at least one-third wheel diameter. 27 WHEELS UP TO 112 mm DIAMETER

6.2 Uniformity of Diameter - Both flanges, of any type, between which a wheel is mounted, be of the same diameter and have equal bearing surface ( see Fig. 8 and-Fig. 9 ).

shall

&

GRINDING WHEEL

m/

GRINDING WHEEL

WHEEL

WASHER

NO WHEEL

WASHER

FLANGE rWHEEL

RECESSED SPINDLE

FLANGE WHEEL

NOT RECESSED SPINDLE

\-INNER FLANGE KEYED, SCREWED, SHRUNK OR PRESSED

-INNER FLANGE NOT KEYED TO SPINDLE

CORRECT FIG. 6 CORRECT AND INCORRECT METHODS

INCORRECT OF MOUNTING WHEELS HAVING SMALL HOLES

9
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Exceptions a) Types 27 and 28 wheels. b) Modified c) Internal Types wheels 6 and 11 wheels
diameter,

with tapered

dimension.
stresses in the wheel will be created when

less than 50 mm in diameter.
dangerous cross-bending

If flanges are not of uniform Ranges are tightened.

CUT NECESSARY

MACHINE

SPINDLE

CORRECT FIG. g CORRECT AND INCORRECT METHODS

INCORRECT OF MOUNTING WHEELS HAVING LARGE HOLES

as listed on the sides of the flanges 6.3 Recess and Undercut - Relieved flanges shall be recessed which are placed next to the wheel. The recessed distance shall be as specified in the respective tables of dimensions for these flanges. Flanges of the adaptor or sleeve type shall be undercut the sides of the wheels within 3 mm of the arbor hole. so that there will be no bearing on

6.4 Blotters - Blotters ( commpressible washers ) shall always be used between flanges and abrasive wheel surfaces to ensure uniform distribution of flange pressure [ see IS : 1991 ( Part S)1987 Safety requirements for the use, care and protection of abrasive grinding wheels : Part 6 Mounting and inspection 1. Exceptions a) Mounted b) Abrasive wheels; discs ( inserted

nut, inserted in chucks

washer

and projecting

stud type ); wheels;

cl Plate mounted wheels; d) Wheels that are mounted e) Types 27 and 28 wheels;

such as cylinders,

cups and segmental

f)
9)

Type 1 and Type 27A cutting-off Internal Diamond Modified wheels Types and cubic boron nitride

wheels; wheels, (terrazzo
thoroughly

less than 50 mm in diameter; and ), blotters
before mounting

h) j)

6 and 11 wheels

applied

to flat side of wheel
On certain operations,

only.
blotters

Care must be taken to clean the flanges have a tendency to adhere to the flange.

a wheel.

6.5 Driving Flange -The torily transmit the driving

driving flange shall be securely fastened from the spindle to the abrasive wheel.

to the spindle

so as to satisfac-

10
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The bearing Exception On bench grinders with wheels 200 mm or less in diameter and with than 314 hp, the flange need not be secured other than by friction. rated outputs not greater surface of the driving flange shall run true.

6.5.1 Spacers, multiple wheel mounting - When more than one wheel is mounted between a single set of flanges, wheels may be separated by specially designed spacers. Such spacers shall be equal in diameter to the mounting flanges and have equal bearing surfaces.
In certain multiple wheel operations, wheel securely fasten both the spacers and the outside slippage may be a problem, flange to thespindle. it may be necgssary to key or otherwise

6.6 Maintenance and Repair -All None of the following conditions a) Warpage, b) Burrs on bearing c) Excessive d) Out of truth surface, wear (thickness ( runout ).

flange bearing surfaces shall be maintained shall exist on the mounting surface:

in good

condition.

or diameter

), and

Should any or all of these conditions conditions corrected or flange replaced.
When refacing maintained. cially or truing flanges, care

exist, the flange
be exercised flange

should

be re-machined
that the minimum

and the above
dimensions This are

should

to make certain pressure around

Failure to observe these rules might cause true for wheel sleeve or adaptor flanges.

excessive

the hole of the wheel.

is esPe-

EXPLANATORY

NOTE

The safe operation of abrasive wheels requires the understanding and cooperation of many diverse groups and of all individuals concerned with their use or operation. This has been the basic viewpoint in establishing these safety requirements for the guidance of manufacturers, users and others involved in handling these products. A thorough knowledge of nature and characteristics of abrasive wheels, the grinding machines on which they are used and the safety and protection devices which can and shall be used to limit, if not eliminate, injury or damage in case of accidental wheel breakage, is necessary for proper understanding of these safety requirements. These safety requirements may be used as a guide and not as an alternative to constant educational programmes at all levels which are the best insurance against those unforeseen conditions or circumstances which result in an industrial accident. The mandatory requirements are printed in normal ( 10 points ) type and the explanatory information in smaller ( 8 point ) type. This is intended to facilitate a condensed document of mandatory requirements together with supporting tables and a figure. The explanatory information gives the basic reasons for the rules to encourage their implementation in practice. However, it may not be termed as part of the standard. The explanatory material has been included to encourage compliance and it is given only where it amplifies or clarifies a requirement. 11
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Operating rules are not included in these safety requirements unless they are of such a nature as to be important safety requirements equal in importance to other requirements included in this standard. This standard was first published in 1962 and its first revision was taken up in 1973, based on ANSI B 7.1-1970. In order to review the individual section at any time reasons alike, this standard has been split up in the following Part 1 Part 2 Part 3 Part 4 Part 5 Part 6 Part 7 Part 8 Part 9 Scope and definitions Handling General Safety Flanges Inspection Standard Special General and mounting speeds speeds operating wheels and the details have rules and storage machine guards requirements and also ten parts: for technical and drafting

Part 10 Mounted

While splitting, this part ( Part 5 ) of the standard has also been revised been made more explicit. More data has also been included. All abrasive wheels are provided with one of the following forms

of protection:

a) Safety guards, or b) Protection flanges. Protection flanges have been covered are covered in Part 4 of this standard. While revising this standard, assistance in this part of the standard whereas the safety guards

has also been taken from the following

publications: issued by

`European safety requirement for the use, care and protection of abrasive the Federation of European Producers of Abrasive Products (FEPA). ANSI B 7.1-1978 `Safety requirement issued by the American National for the use, care and protection Standards institute, USA.

wheels', of abrasive

wheels',

12
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